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ABSTRACT:
During the past decade, third harmonic generation (THG) microscopy has been applied for deep-tissue observations due to its advantages including optical sectioning, high penetration, and intrinsic contrast mechanism. Conventionally, THG was found at interfaces of cellular organisms, such as plasma membrane and lipid bodies. But a recent study of THG [1] on human skin showed bulk THG in cytoplasm of melanocyte and suggested that melanin concentration plays an important role in THG.
So our current work is focused on characterizing THG of melanin. Since melanin is insoluble in water, we studied two kinds of melanin samples: one is sonicated hydrocolloid, and the other is solution in NaOH. As expected from theoretically formulation including Guoy phase shift, THG is only observed at the glass/solution interface for the solution sample.
Nevertheless, significant bulk contribution was found for the hydrocolloid sample. By analyzing the THG-concentration dependency in these two samples respectively, distinct features were revealed. For the solution sample, a minimal interface THG exists at a specific melanin concentration, indicating the matching of linear and nonlinear susceptibilities. This result implies not only that THG at plasma membrane would become diminishing at certain solvent concentration in cytoplasm, but also the  (3) of melanin can be deduced from the THG-concentration curve. On the other hand, for the hydrocolloid sample, THG linearly increases with melanin concentration, suggesting incoherent signal accumulation of THG. The broken coherence of THG is consistent with the observation of bulk THG in hydrocolloid melanin. Since melanin should exist in the form of colloids in skin cells, our results satisfactorily explain the observation of bulk THG in melanocytes. Our methods will be useful for other colloids in cytoplasm and can be extended to the study of nanoparticles.
